Introduction
Winter vomiting disease was described in the Southern U.S.A. as an illness affecting families, in which a short, self-limiting bout of vomiting with some diarrhoea was the main feature. Subsequent study has confirmed that the illness represents an entity distinct from bacterial gastroenteritis, and this is particularly clear in institutional outbreaks when cultures consistently negative for pathogenic bacteria are obtained. A disease of this type has been reproduced by giving material from a family outbreak to volunteers (Jordan et al., 1953) . A more severe febrile gastroenteritis was produced with material from an epidemic in a mental hospital. The present study was initiated to characterize the aetiological agent of an outbreak of epidemic vomiting in Britain in 1963.
In 1963 and 1964 material was collected from outbreaks of non-bacterial gastroenteritis by the Public Health Laboratory Service Working Party on Non-bacterial Gastroenteritis. Material from three outbreaks in closed communities was given to volunteers. This work is summarized in Table I 
Volunteers
The volunteers were either members of the staff of the Public Health Laboratory, Bristol, who were not kept in isolation or specially recruited volunteers isolated at the Common Cold Unit, Salisbury. They were of both sexes, and aged from 18 to 50 years. After initial experiments all the inoculations and clinical observations were conducted "blind." Volunteers inoculated at Salisbury received 500 mg of human gammaglobulin intramuscularly at the end of the period of observation.
Production of experimental illness Volunteers were given about 4 g of sodium bicarbonate in water by mouth, followed by the faecal emulsion which was added to a small glass of orange squash. As shown in Table II These extracts had been subjected to the various treatments shown in Table III. negative for salmonellae, shigellae, specific E. coli, Staph. aureus, and Cl. welchii.
It was thought that the illness might be due to a toxin present in the faecal extract. Therefore the emulsion was centrifuged at 6,000 r.p.m. for one hour and the supernatant fluid was recentrifuged at 35,000 r.p.m. for two hours. The deposit from this second cycle of centrifugation produced disease in one volunteer, and it was concluded that the activity was probably in a particle.
We wondered whether the agent could be serially propagated in man. Accordingly an emulsion was prepared as before from faeces collected eight hours after the onset of illness in a volunteer (C) who had diarrhoea. The emulsion was shown to be free from bacteria and from viruses when tested as described above. This emulsion produced definite illness, with vomiting, in three out of four volunteers to whom it was given. This serial propagation suggested the presence of an infective agent.
Clinical Pattern of the Experimental Illness Although routine inquiries were made most volunteers had negligible symptoms referable to the respiratory tract, though two of the 26 volunteers who received faecal extracts showed typical symptoms of a cold in addition to definite gastrointestinal illness. However, in these two volunteers the earliest respiratory symptoms started respectively 29 hours before and 22 hours after inoculation of faecal emulsion, and it seems unlikely that the respiratory symptoms were the result of this inoculation.
In volunteers inoculated with faecal extracts the incubation period of gastrointestinal illness ranged from 15 to 58 hours with a median of 30 hours. The onset was often sudden and sometimes at night. Nausea usually preceded vomiting and the vomiting was at times profuse and associated with straining and retching. The diarrhoea was usually slight, and sometimes amounted to no more than soft or semi-fluid faeces which were rarely watery and never bloody. There was some griping with the diarrhoea, but the commonest abdominal symptom was a feeling of distension. Some inoculated volunteers who had no frank diarrhoea or vomiting, and also some others given control fluids, passed excessive flatus by mouth or by rectum. Fever and muscular aching were observed in some volunteers but were not a striking feature of the disease, although occasionally they were the only signs of infection-the temperature recorded ranged from 99 4 to 103°F (37.4 to 39-40C) with a median of 100°F (37-80C). Only seven of the 26 volunteers inoculated with faecal extracts showed the full syndrome of fever, vomiting, and diarrhoea. During the acute phase of the illness the volunteers often retired to bed for a few hours during the day. They looked pale and lacking in vitality, but then recovered rapidly. Table II , lines A, B, and C, show that of the five major symptoms and signs, abdominal discomfort was very frequent, but unreliable in distinguishing inoculated subjects from controls who received diluent only. Nausea and diarrhoea were less frequent and were also of little discriminatory value since they occurred in control subjects. However, volunteers given control fluids never had more than three loose motions in one day whereas two of those given treated extracts and three of those given untreated extracts had four or more motions. One volunteer given faecal extract had seven diarrhoea motions but did not vomit. Fever was a better discriminator than diarrhoea, but vomiting was best: it occurred in 17 out of 26 given faecal extracts and in none out of 12 given control fluids. The control fluids were either nutrient broth, or Eagle's medium + 1% (w/v) bovine albumin, or fluids harvested from uninoculated organ cultures. Consequently, a volunteer could be regarded as having a specific illness if he vomited, since combinations of symptoms gave no better separation between the groups than this single criterion. Vomiting was therefore used as the criterion of infection in interpreting the results of the experiments described below. Some Characteristics of the Infectious Agent W Faeces from a case (W) occurring in the original epidemic were thawed after seven-and-a-half years of storage at -70°. Emulsion prepared from this specimen produced typical illness in volunteers, and so also did faeces from a volunteer who had been given the original faecal extract, when an emulsion was prepared after storage of the specimen at -70°C for seven years. As shown in Table III various amounts of faecal extracts were administered to volunteers. The smallest amount given, an extract of 0-005 ml of faeces, produced a definite illness.
In order to obtain some idea of the way in which this agent might be classified, faecal extract was passed through filters of various porosities and was subjected to ether treatment. Table  III shows that faecal extract diluted 1 in 5 and held at 4°C overnight with 20% (v/v) ethyl ether produced typical disease. Table III also shows results obtained with faecal extracts which had been passed through Millipore filters of pore diameters 220 nm, 100 nm, or 50 nm. All the filtrates produced typical illness in volunteers. Propagation of the Guildford Agent We also report briefly here the results of laboratory studies of three outbreaks of gastroenteritis in 1964 in the Guildford area (Table IV) . A cytopathic agent was recovered from 9 out of 14 throat swabs and from 11 out of 30 faeces from acute phase (Egglestone, 1968) .
It was thought that the virus might be an obligate parasite of human intestinal epithelium. Attempts to propagate it in human BRITISH MEDICAL JOURNAL 8 JULY 1972 embryo intestinal organ cultures in 1966 produced no evidence of growth of the agent (Egglestone, 1968) . In later experiments organ cultures of human embryonic oesophagus, ileum, and colon were prepared as described by Rubenstein and Tyrrell (1970) . The cultures were inoculated with 0.1 ml of faecal emulsion, incubated for three hours and then washed. The medium was changed and harvested daily for five days. The stored media were thawed when volunteers were available, pooled, and were given orally as described above. The results are shown in Table II , line D. One of the 20 volunteers who were inoculated vomited once, and another had diarrhoea and fever which were apparently significant. Both inocula came from cultures of oesophagus, but it is necessary to point out that one of the 12 volunteers given control inocula had this degree of fever and two had diarrhoea motions.
Experiments have now been reported in which a strain of human gastroenteritis virus has apparently been propagated in organ cultures of human ileum (Dolin et al., 1971) . We were kindly supplied with a pool of faecal filtrate of this, the Norwalk agent, and tried to propagate it, using the culture technique described by the authors. A volunteer given a pool of fluids harvested on days 1, 3, 4, and 5 after inoculation developed illness exactly like that produced by agent W; however, a typical illness also occurred in another volunteer who was given pooled fluids from dishes which contained no tissue but which received the same inoculum in the same experiment. We presume that this was due to residual virus from an inoculum of particularly high titre. When the fluids harvested from this same experiment on the fourth day after inoculation were each given to one volunteer, neither developed symptoms. We have therefore no evidence that the Norwalk agent multiplied in the cultures.
Discussion
Winter vomiting disease was first described in the U.S.A. (Zahorsky, 1929) but it has been recognized in Britain for many years (Gray, 1939; Bradley, 1943) .
Failure to isolate a bacterium is poor evidence that the disease is due to a virus, and many unpublished attempts to isolate viruses in outbreaks have been unsuccessful or have yielded "passenger" viruses, such as adenovirus type 1, which was found in one boy at the school we studied. The syndrome of nonbacterial gastroenteritis in small children may well be due to a similar agent, and adenoviruses and enteroviruses have been isolated from such patients; however, parallel studies of unaffected children show similar viruses in similar frequencies and these are apparently, in most cases, "passengers" also. Our results confirm those of Reimann et al. (1945 ), Gordon et al. (1947 ), Jordan et al. (1953 , Adler and Zickl (1969), and Dolin et al. (1971) , that faeces may contain viral agents which cause gastroenteritis in volunteers, but this is the first demonstration of such an agent in Britain, and the second in a school outbreak. It is noteworthy that the essential features of the epidemic disease-that is, the short incubation period and the presence of vomiting, diarrhoea, and low fever-were all reproduced in volunteers. Nevertheless many illnesses are so mild that care is needed to distinguish them from the symptoms of uninoculated volunteers. The disease produced by an American agent showed the same clinical features.
It is important also that the W agent seems to be small and ether-stable and therefore might be related to the picornaviruses which include many inhabitants of the gastrointestinal tract. It is also possible that the Guildford agent may in fact have been the cause of the disease in the patients from which it was isolated and that it may share properties in common with the W agent. Although we shall never know whether it did cause disease in Guildford the results of the studies are worth recording in case it turns out later, as happened with the D.C. strain of rhinovirus, that some of the details of the propagation method used were important elements of later, more generally successful methods (Conant et al., 1968) .
Introduction
Most deaths from acute myocardial infarction occur within one hour of the onset of symptoms (Fulton et al., 1969) , and the median of the period between onset and admission to hospital is more than eight hours (McNeilly and Pemberton, 1968) . Attention has therefore been directed to the prehospital phase of the acute coronary attack (Pantridge and Geddes, 1966 Geddes, , 1967 . Ventricular fibrillation occurs most often immediately after the onset of acute myocardial infarction and is the cause of most deaths (Pantridge and Geddes, 1967; Pantridge and Adgey, 1969) . Understanding the factors that initiate ventricular fibrillation may enable us to prevent it.
Self-injection of atropine and lignocaine has been advocated as a way of reducing the prehospital mortality in coronary attacks (Levine, 1969; Sarnoff, 1970; Friedberg, 1972; Yu, 1972) . It therefore seems important to know the incidence of autonomic disturbance and to assess the effects of these drugs in treating it. We have recorded data on 558 patients seen within one hour of the onset of acute infarction and in most cases managed by a mobile coronary care unit. This communication deals with these 88 patients (81 men and 7 women), all of whom fulfilled the criteria for indubitable infarction previously described (Adgey et al., 1968; Adgey et al., 1971 ).
Patients
The mean age of the 81 men was 56 years and that of the seven women 63 years. Forty-two patients had anterior infarction, 44 posterior infarction, and two anterior subendocardial infarction. Thirty-four (39%) had had a previous infarct. Thirteen (15%) had ventricular fibrillation when first seen and were therefore excluded from the study of autonomic disturbance. Another patient was excluded because of the possibility of previous hypertension.
In the remaining 74 patients the heart rate and rhythm and the blood pressure were observed immediately the patient was seen and before analgesic or other therapy. None of the patients had been taking beta-blocking drugs, digitalis, or hypotensive agents.
Patients with sinus tachycardia (heart rate of 100 or more) with or without transient hypertension were considered to show sympathetic overactivity. Transient hypertension (blood pressure of 160/100 mm Hg or higher) in the absence of sinus tachycardia was also regarded as evidence of sympathetic overactivity, since a reflex sympathetic pressor response with minimal alteration in the heart rate has been described (Malliani et al., 1969; Peterson and Brown, 1971) . Patients who had sinus bradycardia (heart rate of 60 or less) or atrioventricular block (second-degree or complete) were considered to show parasympathetic overactivity, as also were those with transient hypotension (systolic blood pressure 100 mm Hg or lower) in the absence of pronounced bradycardia.
Incidence of Autonomic Disturbance
The incidence of autonomic disturbance at the initial observation is shown in Fig. 1 . Only six patients (8%) had a normal heart rate and normal blood pressure. Twenty-seven patients (36%) showed evidence of sympathetic overactivity. Seventeen of them had sinus tachycardia, accompanied in nine by hypertension, and 10 had transient hypertension with a heart rate in the normal range.
